Background: Ajuga species are anthelmintic, diuretic, antifungal, and antimycobacterial agents.Lamiaceae members Ajuga postii Briq. and Ajuga relicta P.H.Davis are local endemic species of Turkey. Aim: To give information about the total phenolic contents and antioxidant activities of the species. Methods: The total phenolic contents of the extracts have been quantified with Folin Ciocalteu colorimetric method, and the antioxidant activities of the extracts have been tested with DPPH, ABTS, and β-carotene / Linoleic acid assays. Results: Deodorized water extracts of the two species have been observed with the highest phenolic contents. 70% methanol extracts of A. relicta have the highest rates for the three antioxidant activity tests. However, different extracts of A. postii have been observed with different activity rates in all three antioxidant assays. Conclusion: The species are in restricted areas and can become extinct over time, therefore important of the study increases.
INTRODUCTION
Reactive oxygen species (ROS) are natural byproducts of oxygen for instance peroxides, superoxide, hydroxyl radical and singlet oxygen, and cause to cancer, agerelated and pathogenesis diseases. 1 These destructive effects caused by oxygen are eliminated with antioxidants. Plant species have phenolic compounds and act as antioxidant agents. 2 Phenols, alkaloids, triterpenoids result from the secondary metabolites of the plants and protect the plants against pathogens, UV radiation and herbivorous. 3 As antioxidants, not only phenolic compounds got from plants are used but also produced products. BHT (Butylatedhydroxytoluene) and BHA (Butylatedhydroxyanisole) are the produced antioxidants, but they cause damage to the liver. 4 Lamiaceae is known as the antioxidant and antimicrobial agent. Therefore, the species of the family are used in pharmacy and cosmetic industry, 5 and as antibacterial agents to extend the shelf life of the meat and fish products. 3 Ajuga L. is one of the members of Lamiaceae. Ajuga is used as anthelmintic, diuretic, antifungal, anti-inflammatory and antimycobacterial agents; used for fever, toothache, dysentery, malaria, hypertension, diabetes and gastrointestinal disorders in traditional medicine. [6] [7] [8] [9] [10] Thus, discussed effects result from chemical contents of the species. The found chemicals are phytoecdysteroids, diterpenoids, triterpenes, anthocyanidin-glucosides, iridoid glycosides, flavonoids and essential oils.
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Ajuga has represented to 13 species and 10 subspecies in Turkey. 12 Ajuga postii Briq. and Ajuga relicta P.H.Davis are local endemic species of Turkey. The species were studied for iridoid glucoside reptoside, 13 four steroids, two triterpenoids, two diterpenoids, monoterpene, and iridoid.
14 In the present study, the total phenolic contents and antioxidant activities of A. postii and A. relicta extracts have been studied for the first time. The important of the study is taxa are found in limited areas and can become extinct in the years. The aim of the paper is to give information about the total phenolic contents and antioxidant activities of the species for the pharmacological studies.
MATERIALS AND METHODS

Plant materials
The 
Determination of the total phenolic contents
The total phenolic contents of the extracts were quantified with using Folin-Ciocalteu colorimetric method. All samples and gallic acid as standard were dissolved in the methanol. 50 μL of the sample, 4 ml of distilled water, 250 μL Folin-Ciocalteu reagents and 750 μL sodium carbonate solution (Na 2 CO 3 ) were incubated at room temperature for 2 h. The sample absorbances were read at 760 nm in the spectrophotometer. The amount of the total phenolic contents were calculated as milligrams of the gallic acid equivalents (mg GAE/g extract).
Antioxidant activity DPPH• radical scavenging activity
The effects of the samples on 1,1-diphenyl-2-pipicrylhydrazyl (DPPH) radical was estimated according to Uysaland Aktumsek 2 mg / 25 mL DPPH• was prepared in methanol. 2 Diluted samples and DPPH solution was read at 517 nm in the spectrophotometer after a 30 min incubation at room temperature in the dark. The ability to scavenge the DPPH radical was calculated with the following equation: DPPH• Scavenging Effect % = [(A 0 -A 1 )/A 0 ] x 100 A 0 is the absorbance of the control and A 1 is the absorbance of the sample. The IC 50 values are concentrations of extracts causing 50% inhibition of DPPH radical. Lower IC 50 value shows high antioxidant activity.
ABTS•+ radical scavenging activity ABTS•+ was produced by 7 mM ABTS (2,2′-azinobis-(3-ethyl-benzothiazoline-6-sulfonate) with 2.5 mM sodium persulfate (Na 2 S 2 O 8 ) and mixture to stand for 12-16 hours in the dark at room temperature. ABTS•+ solution was diluted with ethanol to be absorbance 0.8 to 0.7 at 734 nm in the spectrophotometer. 10 µL sample solution was mixed with 990 µL ABTS•+ solution. The absorbances of samples were read at 734 nm in the spectrophotometer after 30 min incubation at room temperature. 15 β-carotene / Linoleic acid assay 1 mg β-carotene was dissolved in 1 ml chloroform, 120 mg linoleic acid and 1200 mg Tween 20 were added. Chloroform was removed using rotavapor, the mixture was concentrated with nitrogen for 10 min. Adding 300 ml distilled water was shaken for 10 min. The absorbance of the mixture was measured at 470 nm. Antioxidant activities of the extracts were compared with butylated hydroxytoluene (BHT).
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RESULTS
The total phenolic contents
In the present study, hexane, ethyl acetate, methanol, 70% methanol extracts and deodorized waters of two Ajuga species were investigated. The total phenolic contents of A. postii and A. relicta were determined with Folin-Ciocalteu method with equivalent to gallic acid. Orders of the extracts from small to large were hexane extract of A. relicta< ethyl acetate extract of 
DISCUSSION
The total phenolic contents
The phenols are the secondary metabolites of the plants, are good at scavenging of the free radicals. 1 In the present study, the highest total phenolic contents were determined on deodorized waters of A. postii and A. relicta (Figure 1 ). In the other study, extracts of A. orientalis L. were investigated for the total phenolic contents and antioxidant activities, 17 the highest phenolic content and antioxidant activities were found in methanol extracts. In the literature, the total phenolic content of the methanolic extract of A. iva L. was reported 26.86 (mg GAE/g extract). 4 In the present study, the results of the phenolic contents of the methanolic extracts were 34.6 (A. relicta) (mg GAE/g extract) and 36.5 (A. postii) (mg GAE/g extract). In the other study, the increase in the antioxidant activity was associated with the higher content of phenolic substances. 1 Thus, the phenolic contents result from biological and environmental conditions. 18 
Antioxidant activity
The plants have complex phytochemical compounds so multiple antioxidant activity assays were performed in the present study. DPPH• method is used for anion radicals and ABTS•+ is used for cation radicals. DPPH• is a stable free radical, the largest absorbance occurs at 517 nm and when faced with antioxidants free radicals scavenged and their absorbances decrease. 19 Scavenging activity of DPPH radical was tested in the earlier study for A. iva and found result of IC 50 of methanolic extract was 1.168 mg/ml and was 0.72 mg/ml for essential oil of A. pseudoiva Rob. 4, 19 In the present paper, IC 50 values were 0.205 mg/ml (A. relicta) and 0.75 mg/ml (A. postii). Hence, studied extracts had high antioxidant activities. In the other study, the water extract of A. chamaepitys (L.) Schreber had the highest result. 1 In the present study, 70% methanol extract of A. relicta and deodorized water extract of A. postii had the highest values. ABTS (2,2′-azinobis-(3-ethyl-benzothiazoline-6-sulfonate) is the other free radical. In the ABTS•+ (TEAC) scavenging assay, the highest ABTS•+ results were observed in 70% methanol extracts of the two species.
In the other study, ABTS•+ radical scavenging capacities of the methanol, water, and chloroform extracts of A. chamaepitys were studied, and the highest rate was found in the water extract. 1 In the β-carotene-Linoleic acid assay, colored β-carotene results from the high antioxidant activity. In the present study, 70% methanol extract of A. relicta and hexane extract of A. postii had the highest rates in the experiment. In the other study, as the essential oil concentration of A. pseudoiva increased, the β-carotene-Linoleic acid activity also increased.
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CONCLUSION
To the best of our knowledge, the total phenolic contents and antioxidant activities of A. postii and A. relicta have not been reported. The results of the study show deodorized water extracts of A. postii and A. relicta have the highest phenolic contents. In the DPPH• assay, the highest value for A. postii is deodorized water extract (3E) and for A. relicta is 70% methanol extract. In the TEAC assay, 70% methanol extracts of A. postii (3D)and A. relicta (2A)have the highest rates and in the Beta-carotene / Linoleic acid inhibition test, the highest values are 70% methanol extract of A. relicta (2A) and hexane extract of A. postii (3A). In the literature studies, antioxidant activity assays give the similar results with the total phenolic contents of the plants, but in the present study the same results have not been observed. In the present paper, the highest phenolic contents have 
